Can the replacement of a single atom in the enzyme horseradish peroxidase convert it into a monoxygenase? A density functional study.
Density functional calculations on horseradish peroxidase mutants are presented, whereby one or two of the nitrogen atoms of the axial histidine ligand have been replaced by phosphorus atoms. Our calculations show that phosphorus entices a push effect on the oxoiron group, whereas a histidine side chain withdraws electrons. As a result, we predict that a phosphorus-substituted histidine ligand will convert the active form of a peroxidase into a monoxygenase. This subsitution may be useful for the bioengineering of commercially exploitable enzymes.